Inside of fuel cells, heat exchanger, chemical reactors, and other industrial devices, the fluid flow comes into the inlet chamber and streams into many branch passages. A uniform flow distribution requirement is a common issue in those devices. In this study, the flow rate in branch channels and the pressure loss of multiple passage are investigated experimentally. As the first step, four kinds of multiple-passage channels are investigated from the view point of flow uniformity and pressure loss. Experiments are performed for the Reynolds number based on the bulk velocity and channel width at the main channel from 6.0×10 2 to 2.0×10 3 . The wall static pressure is measured, and the pressure loss and flow rate are evaluated. It becomes clear that the characteristic of a reverse flow passage has the highest performance for the flow rate distribution. In the second step, the dielectric barrier discharge plasma actuator (DBD-PA) is used for the reverse flow passage. The wave form with voltage of 5 kV and frequency of 2.5 kHz is applied to the electrode of actuator, and the position in which the actuator is installed is changed in four positions of the outside wall at inlet manifold. The velocity profiles are measured by a PIV system to clarify change of the velocity field with and without PA actuation. The results show that the pressure loss decreases and the flow rate in each branch passage improves by the effect of induced flow with PA. The effect becomes remarkable when PA is installed near the first branch channel. The flow uniformity and low pressure loss are related to the reduction of the recirculation region which exists at the inlet manifold.
実験結果および考察
for the channel No.1. C p1 decrease linearly in the range X = 110 mm to 290 mm. The pipe friction coefficient of the branch channel is determined from the pressure drop in this region. Fig. 11 Flow rate in the brunch channels. Horizontal axis denotes channel number, and vertical axis denotes dimensionless flow rate . In every installation position of PA, the flow rate of channel No. 5 becomes large as compared with PA off. Fig. 13 Pressure loss coefficient ζ and root mean square value of flow rate f rms are plotted as a function of Re. Re is changed from 600 to 1600 every 100. The effect of PA is the largest in Re = 800, and the reduction rate of ζ is about 30% and the reduction rate of f rms is about 70%. ζ and f rms become the smallest when PA is installed in Position1. As Re increases , ζ decreases and f rms increases. 
